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It has been shown that When hexachlorophene
is incorporated into such vehicles as di-
methylsulfoxide (DM50), dimethylacetamide
(DMAC) and methylethylether (MEE) a ma-
jor reservoir of hexachlorophene is created in
the stratum corneum of human skin (1). This
reservoir is resistant to removal by washing
with soap and water. The amount deposited
from such vehicles is over 20—30 times that
deposited from a conventional vehicle now in
wide use.
Because of these observations, it seemed
possible that hexachlorophene used in such
vehicles Would be effective in suppressing
growth of bacterial populations on human
skin. Also it might offer a distinct advantage
over current germicidal preparations used for
this purpose.
This paper presents evidence that 3% hex-
achlorophene in a hydroalcoholic emollient
vehicle containing 25% DMAC (216J) is su-
perior to pHisoHex® in controlling bacterial
growth on the forearms and hands.
MATERIALs AND METHODs
Volunteer human sobiects Wore used. They
were given Ivory® soap for personal use and
advised against any cleanser known to contain a
germicidal agent. This program was instituted
ten days prior to the period of study.
A. Hand Washing Tests
One group of S subjects washed its hands with
pllisollex® twice daily for seven days. Each wash
consisted of applying 10 ml of pHisollex® to the
hands and wrists for two minutes with continuous
lathering of the hands. This was followed by a
thirty second rinse under running tap water.
Another group of 22 subiects applied 216J for
two minutes on only one occasion to compare this
with seven consecutive days of pllisollex® appli-
cation. Ten ml of the 216J preparation was applied
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to the hands and wrists for two minutes followed
by a thirty second rinse under running tap water.
A modified Price (2) serial-scrub method was
used to quantitate bacteria on the hands. Twenty-
four hours after the last of seven days of applica-
tion of pllisoHex® and the only application of
216J, the first quantitative estimates were made.
Tlus was followed by quantitative determinations
of bacteria nt 48 hours, 96 hours and 7 days after
the last application of pHisoHex® and the single
application of 216J.
Base line quantitative estimations of bacteria
were made before application of agents being
studied. Each subject scrubbed in a uniform
manner in three basins for each determination. A
thirty second rinse under tap water was inter-
posed between scrubs in the second and third
basin. Nylon surgical brushes and sterilized Ivory®
soap were used for the scrubs.
One ml from each basin was added to 15 ml of
liquid media, which was then poured into a
sterile, plastic petri dish. Specimens were in-
cubated aerobically 24 hours at 37° C and quan-
titation was facilitated by a Quebec colony
counter. In a few instances one ml of human
plasma was added to the hquid medium for a
direct comparison of the bncterial counts in the
third basin with and without plasma. It is known
that plasma will inhibit the germicidal properties
of hexachlorophene (3).
B. Application to Forearms
Series I: Immediote Wrap—Young adult sub-jects served as volunteers. One arm of each sub-
ject was treated with pllisollex® and the opposite
arm with 216J. Two ml of each agent were applied
manually for fifteen seconds and left in place for
five minutes. The arms were washed with sixty
strokes of Ivory® soap, rinsed in running tap
water for fifteen seconds, patted dry and wrapped
in Saran® immediately. Twenty-four hours later,
the Saran® was removed and three symmetrical
areas of each forearm were quantitatively sampled
for bacteria, using the Williamson technique (4).
Quantitation was achieved by dilution and colony
counting. A ten fold difference in numbers of
colonies for each comparison was arbitrarily
taken as a significant difference and less than ten
fold as no difference. There were twenty-four
separate comparisons in this group of eight sub-
jects.
Series II: Delayed Wrap—This experiment was
similar to Series I except that only fifteen soap
strokes and a fifteen second rinse followed the
applications. The arms were then wrapped with
Saran® twenty-four hours following the applica-
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TABLE I
Details of bacterial counts in basin II for each subject using pHisoHex
Basin II (pHisoHex for seven days)
Subject
1
2
3
4
5
6
7
8
Group mean
Normal*
517t
568
413
2700
4750
593
1950
2617
1771
24 hrt
225
33
53
300
41
17
1350
450
n1
43.5
5.8
11.2
11.1
0.86
2.86
69.23
17.26
20.23
48 hr
150
34
125
680
160
32
900
700
n1
29.0
5.98
26.42
25.18
3.36
5.39
46.15
26.74
21.0
96 hr
350
80
125
—
540
104
1600
2700
nrrI
67.7
14.1
26.4
—
11.4
17.5
82.0
103.0
46.0
7 days
700
1530
575
1900
2050
130
1200
4500
nrl
135
269
121
70.3
43
21.9
61.5
171.9
111.7
* Normal = Average of three determinations before use of pHisoHex.
f 24 hr, 48 hr, etc. = Bacterial counts after seven days of pHisoHex.
Actual number of bacteria in basin is the number listed X2000.
TABLE II
Details of bacterial connis in basin II for each subject using 16J
Basin II (216J—one application for two minutes)
Subject Normal* 24 hrt n1 48 hr n°rt1 96 hr 7 days
1
4
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
Group mean
3812
479
2067
617
242
817
683
587
4100
743
4050
3000
176.3
3088
365
250
900
1900
530
245
1395
1500
1506
1
4
55
120
6
9
5
28
100
1
17
192
140
19
6
1
62
86
48
16
100
16
0.02
0.83
2.66
19.45
2.48
1.1
0.73
4.77
2.43
0.13
0.42
6.4
7.9
0.61
0.64
0.40
6.89
4.5
9.05
6.5
7.16
1.06
3.96
20
17
70
86
15
24
36
46
140
15
88
200
170
130
54
—
—
—
—
—
—
—
0.5
3.5
3.4
13.9
6.2
2.9
5.3
7.8
3.4
2.0
2.2
6.7
9.6
4.2
14.8
—
—
—
—
—
—
—
5.76
250
—
185
30
70
30
325
100
500
200
450
450
2000
1800
230
—
—
—
—
—
—
—
6.5
—
8.9
4.8
28.9
3.7
47.5
17.0
12.1
26.9
11.1
15.0
113.0
58.2
63.0
—
—
—
—.
—
—
—
29.75
675
225
900
530
250
85
2700
1110
3200
240
2760
1237
775
2500
275
—
—
—
—
—
—
—
17.7
46.9
43.5
85.9
103.3
10.4
395.0
189.0
78.0
32.3
68.1
41.2
43.9
81.1
75.3
—
—
—.
—
.—
—.
—.
87.44
* Normal = Average of three determinations before use of 216J.
t 24 hr, 48 hr, etc. = Bacterial counts after one application of 216J.
Actual number of bacteria in basin is the number x 2000.
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TABLE III
Summary of results in basins I, Ii & III comparing phisohex with 216J
Per cent of baseline bacterial counts remaining after various time intervals (group mean).
Basin I Basin II Basin III
pHisollex* 216J1 pHisnilex 216J pHisollex 216J
24 hours 22.33% 10.10% 20.23% 3.96%
p = .01
24.44% 4.36%
48 hours 22.48% 12.30% 21.00% I 5.76%
p=<.O5
29.20%
p=
5.69%
<.05
96 hours 70.90% 32.10% 46.00% 29.75% 37.80% 29.79%
7 days 138.9% 106.25% 111.70% 87.44% 114.4% 86.19%
* Agent applied for 2 mm. twice per day for 7 days.
Agent applied for 2 mm. once only.
Vertical axis 216J < pilisollex (lOX)
Horizontal axis = pHisoHex® < 216J (lOX)
Fio. 1. Immediate Saran wrap: paired compari-
son of bacterial counts on forearms after appli-
cation of agents. Difference defined as 10 fold or
more decrease. No difference equals less than 10
fold decrease.
tions. During this twenty-four hour interval, the
subjects were allowed a normal routine, including
bathing. Thirty-six comparisons were made in
twelve subjects.
RESULTS
A. Hand Washing Tests
A single application of 216J is superior to
pllisoHex® used twice daily for seven days.
Tables I and II show actual bacterial counts in
Horizontal axis — pllisoHex® < 216J (lOX)
FIG. 2. Saran wrap, delayed. Paired comparison
of bacterial counts on forearms. See legend for
Fig. 1.
the second basin for each subject with each
preparation at 24, 48 and 96 hours and at 7
days following the last application of plliso-
Hex® and the single application of 216J.
Table III shows the trend in all basins to be in
favor of 216J and statistical significance (p <
.05) was present in basin II at twenty-four
and forty-eight hours and in basin III at
forty-eight hours.*
*Details of counts in basin I and III were
eliminated to save space but are available upon
request.
Vertical axis = 216J < pllisollex (lOX)
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Because of the difference in numbers of the
two groups and the wide variation between
subjects, the rank-sum test (5) was applied
to the data in statistical analysis.
Addition of 1 cc of human plasma to the
tube determinations for basin III did not sig-
nificantly alter the total bacterial count.
Thirty mg of hcxachlorophene added to the
2000 cc in basin III completely inhibited
growth of base line organisms for one subject.
However, when 1 ml of plasma was added to a
duplicate, hexachlorophenc sample from basin
III, the original count was obtained.
B. Application to Forearms
Series I: Immediate Wrap—Figure 1 shows
that out of twenty-four comparisons, bacterial
counts in nine 216J areas were depressed more
than ten fold as compared to the symmetric
pHisoHex® areas. Fifteen comparisons showed
no difference. This is a statistically signifi-
cant difference favoring 216J (p < 0.01).
Series II: Delayed Wrap.—Figure 2 shows
that out of thirty-six comparisons, bacterial
counts in fourteen 216J areas were depressed
more than ten fold as compared to the pHiso-
Hex® areas. Twenty-two comparisons showed
no difference.
This is also statistically significant in favor
of2l6J (p<O.OO1).
DISCUSSION
There is general agreement that hexachloro-
phene in presently available detergent ve-
hicles must be used continuously over a period
t For the statistical analysis we are indebted to
Dr. Arthur Littell, Associate Professor of Biosta-
tistics, Western Reserve University, Cleveland,
Ohio.
of many days before
bacteria on the skin
excellent suppression
only one application
phene in 25% DMAC
and convenient way
suppression of skin bacteria.
Previous work with C14 hexachlorophene
demonstrated a large increase in deposition of
hexachlorophene in the stratum corneum res-
ervoir. This led the speculation (1) and, now,
realization that such special solvents as di—
methylacetamide enhance the ability of hexa-
ehiorophenc to control microbial populations
of skin.
SUMMARY
Hexaehlorophene in a special solvent ve-
hicle containing dimethylacetamide appears to
be a superior preparation for the suppression
of growth of bacterial colonies on the skin of
man.
effective suppression of
can occur (3, 6). The
of bacteria induced by
of the 3% hexachloro-
(216J) suggests a rapid
to achieve maximum
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